Introduction: Retractile fibrosis of the quadriceps is a physical and social handicap in children, and often results from a past history of quadriceps intramuscular injection. The aim of this study was to evaluate the therapeutic results of fibrous quadriceps treated by distal quadricepsplasty using a transferring Iliotibial band (TITB) to prevent kin necrosis by Incision Z-Plasty. Materials and Methods: This is a descriptive retrospective 21-year study from 1984 to 2005, including 103 children (113 knees) less than 9 years old. Clinical were: all of patients knee flexion loss of motion 113 (100%), without associated Genu recurvatum or Dislocation of the patella. Results: The pre-operative range of flexion varied from 5˚ to 32˚ with a mean range of 22.5˚. The post-operative range was 75˚ to 140˚. The improvement in the range of flexion varied from 5˚ to 140˚ with a mean gain of 95˚. At the final follow-up, the mean active flexion was 123.5˚ (85 to 140). The final mean gain in movement was 97.6˚ (25 to 135). The mean pre-operative ROM was 37.9˚ (0˚ to 35˚). The mean ROM achieved at operation was 115.9˚ (75˚ to 140˚). Mean flexion ROM after surgery was 77.7˚. Mean flexion increased from 77.7˚ to 108.5˚ following postoperative rehabilitation or a mean gain of 30.7˚. Author was performed Incision Z-Plasty for 34 knees, all of them (100%) with good result, and without incision necrosis. Conclusion: Quadriceps contracture is a condition quadriceps is contracted due to various causes. Various surgical options are available based on location of contracture, age, cause and duration of the contracture. Transfering Iliotibial band to Quadriceps after Quadripsplasty and Incision Z-Plasty with postoperative good result.
Introduction
Infantile quadriceps retraction is a condition first described in 1961 by Hnevkovsky [1] .
During the following years, many papers concerning the condition were published. At first, quadriceps retraction was considered as a congenital disease. Todd was the first to emphasize the relationship between infantile quadriceps retraction and intramuscular injections [2] . By 1964, it was generally thought that the disease had an iatrogenic cause [3] [4] .
Quadriceps muscle retraction follows muscle adherences induced by intramuscular injections into the anterolateral aspect of the thigh during the newborn period and early childhood [2] [4]- [6] . The first overt signs appear by the age of 2 years. Affected children are usually born prematurely and require several hospital admissions during the first 6 months of life, when they receive intramuscular antibiotic injections (most commonly penicillin or aminoglycosides [7] - [9] .
Quadriceps myofibrosis is a clinical entity found in infants and young children which is characterized by alterations in the normal extensor mechanism of the knee joint resulting from fibrofatty replacement of the quadriceps muscles. It had been thought to occur as an idiopathic or congenital condition [10] [11], but later it was regarded as an iatrogenic sequela of multiple injectionst [12] [13] . Myofibrosis from injections has also been reported to occur in other muscles [14] - [17] .
Limping, walking with stiff knees, and restricted knee flexion after multiple injections of antibiotics into the quadriceps muscle in infants and young children have been reported over the past 50 years, predominantly in Asian and African countries [1] [18] .
Common sites for intramuscular injections are the gluteus medius, deltoid, vastus lateralis, and rectus femoris muscles. Although reports of impaired walking exist as a result of thigh muscle injections, these sites are still recommended in current practice guidelines [19] [20] . Skin dimples at the front and the lateral aspect of the thigh indicated a history of intramuscular injections of antibiotics in early childhood, confirmed by the parents. Knee flexion less than 45˚ causes problems in gait and hindrance in day to day activities [21] . This results in severe disability and individual as a whole especially in country like in Asian and African countries where people sit on floor and squat for various purposes like working in the farms or for toilet.
Three methods of treatment were used: conservative, distal quadricepsplasty, and proximal release. Several methods of quadricepsplasty have been described such as the Thompson and Judet techniques and their modifications [22] [23] , and Proximal release in the early stage and distal release in the late stage are the recommended treatments [24] . Distal quadricepsplasty such as the Thompson or V-Y Flaps, should not be performed in adults because it leads to significant permanent knee extension lag, especially when lengthening of the quadriceps tendon is required [22] [23] . This extension lag may occur in children as well, but because children are growing and constantly retensioning their quadriceps muscle, it may recover [25] . The preferable way of obtaining knee flexion is the Judet quadricepsplasty [23] [26] . This is a proximally based quadriceps muscle slide that addresses all elements of knee contracture. Various surgical options are N. N. Hung
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Several methods of quadricepsplasty have been described such as the Thompson and Judet techniques and their modifications [27] [28] . The most frequent complications were skin necrosis and active extension lag after the Payr-Thompson procedure. Thompson's quadricepsplasty may be complicated by skin necrosis and loss of full extension [26] [29]- [31] .
We retrospective long time follow-up after lengthening of the rectus femoris for Payr-Thompson procedure with transfer Iliotibial band restores extensor function and incision plasty prevent skin necrosis
Materials and Methods
A retrospective study was carried out to evaluate the results of surgical techniques performed from Decembet 1984 to August 2005 in 112 patients (158 knees) with knee stiffness. The operations were performed by single surgeon (Author) and the evaluation by three independent orthopaedic surgeons, who were not members of the department.
Informed consent was obtained from all participants. The study had the approval of the Ethical Review Com-mittee of our Institute and was carried out in accordance with the tenets of the Declaration of Helsinki.
They were operated separating the adherence between the vastus intermedius tendon and the rectus femoris tendon. Next, dividing the vastus intermedius tendon at the musculotendinous junction, 5 cm above the patella. If knee flexion > 90˚ was not achieved, the rectus femoris was detached 2 cm above the superior border of the patella, two tendons, the vastus intermedius, and the rectus femoris, being sewn together according to Nguyen NH et al [6] . When the rectus femoris was lengthened or divided it was as a last resort for gaining flexion, because that procedure diminishes the power of extension of the knee postoperatively [29] . The patients were excluded from the study due to be knee stiffness with genu recurvatum or knee stiffness with Dislocation of the patella. There were 9 patients (12 knees) were lost to follow-up before the end of this study. The remaining 103 patients (113 knees) formed the basis of this study; there were 71 women (68.9%) and 32 men (31.1%). Thirty-one of the children (30.1%) were born prematurely. There an average age at time operation were 37 months (12 to 81 months). Unilateral involvement was most common, with the left knee affected in 30 patients (29.1%) and the right knee affected in 63 patients (61.2%). Both the knees were involved in 10 patients (9.7%). In 11 patients, the condition was also associated with the triceps and deltoid muscles, likely due to a similar process.
Preoperatively, information was obtained about the type and quantity of medication that had been injected, history of trauma, age at the onset of symptoms, duration of symptoms, associated contractures, localized skin changes, pain, cosmetic problems, and changes in functional activities.
Their parents were usually aware of the difficulty their child had in squatting, kneeling, sitting cross-legged, running, or climbing stairs.
Normal knee motion has been described as 0 degrees of extension to 130 degrees of N. N. Hung
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OALib Journal flexion [8] . Knee stiffness when the patient have restriction of knee flexion. The range of movement (ROM) of the knee was measured at each visit by the surgeon who had performed the operation (SBH) using a goniometer with 30 cm movable arms and a scale marked in 1˚ increments. The range of knee movement was measured first with the hip flexed and then with it extended. The stationary arm of the goniometer was placed parallel to the long axis of the femur along a line extending from the greater trochanter to the lateral condyle, and the movable arm was placed parallel to the long axis of the fibula, between the head of the fibula and the lateral malleolus.
To measure Extension Lag (EL) the examiner placed a clenched fist under the patient's heel so that the extremity was clear of the table. The patient was then asked to tighten the quadriceps muscle by pushing his knee down toward the table. With his other hand, the examiner palpated the quadriceps tendon at the superior pole of the patella to ensure that the muscle was exerting a force [32] .
The quadriceps always was wasted and felt firm and fibrous. The patella was small and high. In a number of patients there were injection scars, including a dimple on the skin in the mid-part of the thigh which became more prominent with flexion of the knee ( Figure 1 ). This was caused by adherence of the muscle to the skin and indicated the site of abscess formation following the intramuscular injection.
Operative Technique
We performing operation separate three Variant: Performing incision single Z plasty.
Patient Positioning
The patient was positioned supine on a standard operating table, placed under general anesthesia, with a sandbag behind the knee to keep it in between 5˚ and 10˚ of flexion; the anterolateral part of the thigh was exposed. We used the anterolateral approach that extended from the mid-third of the thigh to the tibial tuberosity, and a slightly curved lateral border of the patella ( Figure 2 ). The subcutaneous tissues were undermined sufficiently to create a skin flap that would allow us to expose the quadriceps muscle, the iliotibial tract. The incision continued proximally, lateral to the rectus femoris tendon, thus fully releasing the vastus lateralis and vastus medialis. Any abnormal attachments of the iliotibial tract to the patella and to the lateral capsule were incised longitudinally. It was always necessary to detach the insertion of the vastus lateralis from the patella, separating it from the rectus femoris medially and the iliotibial tract laterally, then mobilizing it proximally ( Figure 2 ). The vastus medialis was released for a distance of 2 -8 cm in an attempt to obtain a straight-line pull.
Variant 1: Lengthening the rectus femoris and vastus intermedius. We separated the adherence between the vastus intermedius tendon and the rectus femoris tendon. Next, we divided the vastus intermedius tendon at the musculotendinous junction, 5 cm above the patella. We performed knee flexion; If knee flexion > 90˚ was not achieved, the rectus femoris was detached 2 cm above the superior border of the patella, two tendons, the vastus intermedius, and the rectus femoris, being sewn together with using No. 2 Ethibond sutures while the knee was flexed at 60˚ ( Figure 3 ) (variant 2). Finally, the remaining vastus intermedius muscle was sutured to the rectus femoris.
Variant 2: The same Variant 1 and transferring the iliotibial band. Extending incision in Variant 1 to just below the greater trochanter 4 cm. The edges of the skin are then reflected on each side by blunt dissection, fully exposing the fascia lata from the middle of the thigh to the inferior edge of the lateral surface. It is important that the reflection of the skin should be sufficiently wide to expose the insertion of the gluteus maximus into the fascia lata. A strip about half an inch in width is dissected free, to the part of the iliotibial band which is well defined. Beginning about two inches above the knee joint, the strip of the fascia lata which includes the iliotibial band is widened gradually toward the upper third of the thigh. Next step, transfer end of the iliotibial band to site the vastus intermedius and the distal portion of the rectus femoris tendon are overlapped and sutured together with the knee in 20˚ of flexion by No. 2 Ethibond (Figure 4) . 
Postoperative Rehabilitation
Postoperatively, the knee was placed in a double-capsule cast with the knee flexed at 60˚. This was a long-leg cast ( Figure 7) . The cast could be removed easily for knee mobilization physical therapy and then be replaced after-wards. Thereafter, the knee is kept in full extension during the night and exercised during the day on counterbalanced slings. The patient was allowed out of bed 1 day after the operation. Static quadriceps exercises and gentle knee movements (passive range of motion not >60˚, equal knee flexed at 60˚ were permitted, but more vigorous or extensive movements were discouraged during the first week, in order to minimize effusion or bleeding. In the first 2 weeks, a passive range of motion up to 60˚ and under 90˚ was performed with the physiotherapist. After 2 weeks, the range of motion was increased up to 90˚ (note: the limitations on the range of motion and weight-bearing counted only for the exercise periods, and outside of the exercise times, the cast had to be worn). After 3 weeks, the range of motion was increased to normal. The cast was removed after about 6 weeks, but without weight-bearing. After-wards, patients were allowed to bear 25% of their body weight for the first 2 weeks, and 50% of their body weight in the following 2 weeks. Full weightbearing was allowed between the fourth and sixth weeks after cast removal.
Critical Results
The final results were assessed by Judet's criteria [26] with knee: excellent, if flexion was greater than 100˚; good, from 81˚ to 100˚; fair, from 50˚ to 80˚; and poor, if less than 50˚ flexion, and addition of extension lag with persistent extension lag of 15˚, it did not interfere with the activities of daily living or work [37] . The patients with poor results always had a considerable lag in extension. Any patients with full flexion but poor power of the quadriceps muscle (graded less than 2) were also included in the group with poor results [33] (Table 1 ).
The patients with poor results always had a considerable lag in extension. Any patients with full flexion but poor power of the quadriceps muscle (graded less than 2)
were also included in the group with poor results [35] .
Follow-Up
All patients were examined and evaluated by three other doctors, at follow-up times of 
Statistical Analysis
The paired-samples t-test was used for comparison between the pre-operative and the final ROM of the knee. Univariate regression analysis was performed to determine whether there was a significant association between each of the pre-operative and 
Results
There were 103 patients in this study, the mean age of the patients at time operation The age of 4 -6 years (58.3%) was the most affected. Onset of contraction after injection was 6 months (range: 3 -15 months).
Thigh amyotrophy was found in all cases of stiffness. In the case of unilateral knee stiffness, the mean difference between thighs' circumferences was 3.65 cm (range: 2.2 -
cm).
The Eighteen of patients there were injection scars, including a dimple on the skin in the mid-part of the thigh which became more prominent with flexion of the knee (Figure 8 ). This was caused by adherence of the muscle to the skin and indicated the site of abscess formation following the intramuscular injection.
The main complaint of these patients was inability to squat, which is a great physical and social handicap in the East. In one patient the presenting symptom was habitual lateral dislocation of the patella.
The pre-operative range of flexion varied from 5˚ to 32˚ with a mean range of 22.5˚. The quadriceps muscle testing scores were at least 3/5.
Motion
At the time of the final follow-up, the average maximum amount of flexion was 115˚
(range, 85˚ to 140˚), indicating a mean flexion gain of 86˚ (range, 44˚ to 126˚).
In our series, the mean maximum flexion was 112.5˚ (55˚ to 150˚) and the mean We performing Incision Z-Plasty for 34 knees, all of them (100%) with good result, and without incision necrosis.
Complications
There were not skin necrosis or sutures anomalies after operation. four cases 
Discussion
The contraction of the quadriceps in childhood may be congenital or secondary to a different variety of reasons. This study discusses the femoral quadriceps muscle sclerosis, induced by injection in the thigh muscle and sclerosis resulting in a progressive painless limitation of knee flexion [26] . All children had suffered from serious illnesses since the first weeks of life for which they had received intramuscular thigh injections.
A thigh dimple was noticed in all patients [4] .
The mechanism by which these injection induced contractures develop is speculative.
In the case of infants and babies the muscle mass is small and, for most of those babies included in the study who were born prematurely, the muscle mass must have been even smaller [36] Due to the volume of injected drugs, the compression of muscles and capillaries can result in significant muscle ischemia [13] . The experimental trauma of a single intramuscular injection seems to cause disruption of muscle fibers with local necrosis and subsequent muscle fibrosis [37] ; local drug toxicity may, also, play an important part [10] . It is interesting to point out that the damage to the muscle after injection is different from the damage caused by vascular injury. Unlike the ellipsoidal forearm heart attack [38] , where Volkman's contracture is immediately obvious, after the injection therapy there is a considerable delay before contractures develop in the thigh.
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Williams [39] has suggested that injection induced contractures may be related to unequal growth of muscle and bone. At first the healthy distal muscle fibers can compensate for the bone growth and, as a result, there is no visible effect on the knee for several years after the injection treatment. Subsequently, it reaches a point where the healthy muscle can no longer lengthen in proportion to the bone growth and contracture becomes apparent. The differentiated growth between bone and muscle cannot be the only one responsible for any worsening of the patient's condition. If contractures of this type are left untreated, secondary changes may occur in soft tissues, cartilage and bone of the neighboring joint [39] . Some authors have observed that good results are achieved through the surgery of reinsertion of thigh muscle for mobilization the knee.
An accessory muscle is usually asymptomatic, and any symptoms are due to its potential for nerve compression [40] [41] or localised compartment syndrome during exercise [5] . In some cases it can mimic a soft-tissue tumour [42] - [44] . We believe that the progressive restriction of knee flexion in our patient was due to the lack of elasticity of the accessory muscle, which became a tether as the femur grew. The muscle belly was short in proportion to its long tendon [45] .
The quadricepsplasty is a major operation; its ability to successfully achieve knee flexion range depends both on the surgeon as well as the patient. To achieve a successful outcome, preparation begins in the preoperative period with patient education on knee exercises; continues in the peroperative period by use of meticulous sharp dissection and hemostasis, and is followed up postoperatively by adhering to a strict postoperative rigourous physiotherapy protocol in conjuction with sound will and the ability of the patient so as to prevent quadriceps inhibition and allow toning and strengthening of the quadriceps and hamsrings muscles. The patient must be sensitized about mild extensor lag which he may have on follow up.
Of the various techniques for quadricepsplasty, Thompson's and Judet's have been the most popular. The most distinct difference between the two techniques is the site of release of the quadriceps mechanism: release at the site of insertion in Thompson's technique.
As a result, Judet's quadricepsplasty requires a much more extensive dissection and precludes the use of a tourniquet. Thompson's technique, on the other hand, has inherent weaknesses, such as delayed wound healing, infection, and an extension lag as the rectus femoris is isolated from the rest of the quadriceps through an anterior midline incision [46] [47] which was the main reason for seeking a modification of the technique and Proximal release in the early stage and distal release in the late stage are the recommended treatments [21] (See Table 2 ).
The Thompson quadricepsplasty [51] and its modification [23] involve stripping the rectus femoris entirely off the vastus muscles, releasing the vastus medialis and vastus lateralis from their patellar insertion, and lengthening the rectus femoris when necessary. These procedures may result in substantial weakness of the extension mechanism and an extension lag [19] [23] . Extension lag following Quadricepsplasty has been widely reported high rate from 8˚ to 61.1˚ in the literature [19] [51] . Lengthening of the rectus femoris has been considered to be the causative factor [19] . [56] . In this study, still extension lag 34˚ in two cases post-operative 21 years (See Table 3 ).
Despite several complications, most of our patients achieved a meaningful improvement of knee flexion following quadricepsplasty after two or more years of follow-up.
We recommend that surgeons should consider rectus femoris lengthening if satisfactory knee flexion cannot be obtained with gentle passive manipulation after adhesiolysis around the knee joint in order to avoid rupture of the extensor mechanism. If full extension and flexion cannot be maintained, full extension should be the first goal [29] .
We agree with Hesketh's opinion that at operation Thompson's original technique [60] . It is important not to use a tourniquet, because many large vessels are cut during the dissection, particularly in the parapatellar area, and these must be seen and secured.
Diathermy is most useful for dividing the vasti and for dealing with the many small bleeding points, especially in heavily scarred areas. In two early cases blood had to be
given, but with careful haemostasis this is no longer found necessary. Haematoma could greatly delay progress.
We agree with Gbenou's [55] opinion that when lengthening Quadriceps The proximal tendinous end of the vastus intermedius and the distal portion of the rectus femo-OALib Journal ris tendon are then overlapped and sutured together with the knee in 60˚ of flexion to reduce the risk of creating an extension lag and even in the cases where there was 90˚ peroperative flexion, did not perform V-Y plasty of rectus femoris [21] . According to Wang et al. [56] suture elongation plasty was in knee flexion position of 90˚, may result in substantial weakness of the extension mechanism and an extension lag.
Techniques for reconstruction of the extensor mechanism of the knee have been described since the end of the 19th century [57] with modern techniques derived from those originally developed in patients with poliomyelitis [58] [59].
The requirement for functional restoration of extension of the knee is uncommon, but the absence of controlled active extension is a potentially devastating problem, occurring after resection of the quadriceps muscle in patients with sarcoma, femoral nerve dysfunction, trauma, poliomyelitis and chronic complex tendon ruptures [59] [60]. A number of other muscle transfers have been described, but functional outcomes for these have not been independently reported. These include transfer of tensor fascia lata described in 1933 by Ober [61] .
In 1925 Spitzy suggested transposition of the iliotibial band to the patella as a treatment for quadriceps paralysis following poliomyelitis [62] [63]. His proposal was based on the fact that the tractus with the tensor fasciae muscle extends over two joints, being situated anteriorly of the axis of movement of the hip and posterolaterally of the axis of the knee-joint. When the hip-joint is extended, the tractus with its tensor muscle thus stretches and stabilizes the knee. He also pointed out, as did Erlacher [64] , that the tensor fasciae latae muscle often escapes paralysis wen when the flexors of the thigh are affected. In 1933, Ober pointed out the risk of recurvatum following transposition of the hamstring muscles and suggested that the tensor fasciae latae and sartorius be employed instead [61] . In 1926, Yount gave indications for transposition of the tractus ilio-tibialis [65] and, in 1938, presented his series of 16 cases in which good results had been obtained [66] . In one half of these, the biceps femoris had been used in combination with the tractus. Apart from reports on isolated cases [67] [68] , no other series with transposition of the tractus ilio-tibialis as the sole treatment of quadriceps paralysis has been published. In 1940, Debrunner [69] pointed out that the muscular power needed for transfer of the stabilizing power of the knee-joint to the ligaments is small. Table 4 ).
Their parents were usually aware of the difficulty their child had in squatting, kneeling, sitting cross-legged, running, or climbing stairs. In each case the affected leg had a dimple in the thigh, which deepened on forced flexion of the knee [70] .
Gbenou et al. [55] and Shivaprasad et al. [71] The Authors were in other country so in day to day activities and angle knee flexion and post-operative critical result were different (See Table 5, Table 6 ).
Effective wound healing is the basis of all surgery. When wounds do not heal the reason is generally obvious, and is usually associated with inadequate blood supply to the area. Haematoma, excessive tension, foreign body and irradiation all predispose to ischaemic necrosis and wound breakdown. In Thompson's technique uses an anterior midline incision and release at the site of origin in Judet's technique uses a long lateral incision [36] . Some authors have been modified incision and reported rate of kin necrosis after post-operation of the Quadricepsplasty from 13.2% to 67% [23] 
Conclusions
Quadriceps contracture is a condition quadriceps which is contracted due to various causes. Various surgical options are available based on location of contracture, age, cause and duration of the contracture. Better results were obtained whenever surgery was done early and also helped in preventing secondary adoptive changes in soft tissues, cartilage and bones. Physiotherapy is the main stay in the post operative management not only in gaining maximum flexion but also in regaining active extension.
Transfering Iliotibial band to Quadriceps after Quadripsplasty and Incision Z-Plasty with postoperative good result.
Limitations of this study included the following: Not all the included patients were followed to mature bones, and which is of critical importance, as the clinical, as well as radiographic results tend to vary with time.
